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. Exploring the Real-Timé Value of the Bz4Cast Tool =
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" Project Overview



Overview

The Bz4Cast Tool predicts the orientation of a CME’s
magnetic field

To improve the quality of model inputs, the accuracy of
ENLIL's magnetic field and solar wind speed predictfions
were measured using a sample of 53 CMEs

"Rules of fhumb™ were developed to modify ENLIL
predlchoﬁs m’rG more valuable inpufts

Evaluated using an array of skil SCQJQS‘/'






Geomagnetic Storms

 Caused by Coronal
Mass Ejections (CMEs)
that carry infense
magnetic fields

* Depending on field
orienftation, can : |
cause severe F 4 ' 4
disruption of Earth’s | |
magnetic field

07:36 UT 03/15/2013 | 08:00 UT 03/15/2013
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The Bz4Cast Tool

Estimated Planetary K index (3 hour data) Begin: 2015 Jun 21 0000 UTC

. 9 ! !
Developed by Dr. Neel P. Savani : =
ul
A staftistical and topological o)
model that predicts . ) .
geomagnetic storm infensity i I
2!
. . ~H
Current Kp predictions are 3 1
based off observations af L1, 2r
leaving less than an hour of lead |
-I-Ime ) L W NN NN NN NN | B NN |B | ESSESEE | BBl 00N
Jdun 21 Jun 22 Universal Time Jdun 23 Jun 24
Updated 2015 Jun 23 21:00:107 UTC NOAA/SWPC Boulder, CO USA

Bz4Cast allows Kp predictions to
be made days in advance



INPUT: Cone or GCS model

Solar Storm Lat:
Origin

Lon:
Axis Tilt angle 270

Half Angular Width 29

INPUT: SWRC Enlil Forecast Values

Leading Edge
Arrival Time 2015,05,09,16,30,00

IBI max prediction ',
atL1[nT]

IVl max prediction 490
at L1 [knvs]

V GAIN H GAIN

INPUT: Solar Surface | < ;
B INTERN AL “
Leadlng BTOWPOSITE ;
polarity of - | = "
Source tve ¥ femmeeesi \ RTICAL sl k
Reglon ; S b uu:vu:-n:
x5
| b WMAG :\“ ..
Bz Prediction e & .
CH2 &3 POS | ~
» ¥ 3 : ’ = \‘_
o IR e s

v ————




Inputs Part |l




Qutputs
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Real-Time Limitations Part |

WSA-ENLIL-COMNE Model Solar Wind Velocity & Density Timeline

WSA—-ENLIL+Cone ot Earth

e ]
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580 km/s
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Real-Time
Limitations
Part |l

525 km/s







Analyzing ENLIL B-field Predictions

Maqngtic Fielq at Earth
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Analyzing ENLIL Velocity Predictions

CME $peed Near Earth
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Finding the "Rules of Thumb”

Maqnetic Fjeld (Bmax) at Earth (;ME Sptleed (Vmax) Ne]ar Earth
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Event Forecast

Skill Score Overview

Event Observed

B. False Positive
D. Correct Nul

Proportion Correct= (A+D) / n
Hit Rate = A / (A + C)

False Alaorm Ratio=B / (A + B)
Frequency Bias= (A +B) / (A + C)
Threat Score=A/ (A+ B+ C)

INNES

(AD -BC) / [(A+C) (B +D)]

Proportion Correct
Hit Rate

False Alarm Rate
Frequency Bias
Threat Score

True Skill Statistic (TSS)

21Jun 22Jun

0
0
0
0
0

1

23 Jun 24 Jun
Universal Time

25 Jun

26 Jun




Bz4Cast Performance for ENLIL and Modified Inputs

ENLIL

Modified

BzACast
Inputs

ENLIL

Modified

Results

Bz4Cast Skill Scores for ENLIL and Modified Inputs

Proportion
Correct

0.78
0.72

Hit Rate

0.43
0.43

False Alarm
Ratio

0.45
0.58

Frequency
Bias

0.78
1.03

Threat
Score

0.32
0.27

True Skill
Statistic

0.32
0.25




< BISCHSSIon: .
\ : o
Only frequency bICIS showed any |mprovemen’r

" Four of the metrics were negcu’nvely |mpoc’red by ’rhe
- input modification. ~ .

""No’rlceoble mcrease |n ’rhe Gmoun’r of fclse posmves

; Wh|le magnehc f|eld Cmd yelocfry are: reIevo,n’r ’rhey Gl
- appear fo be:more of o second order effect *

‘Further avenues heed to. be: explored before. BZ4CCIST
‘can live debut as o real- fime forecqs’rmg ’rool |
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Th|s prOJec’r Would no’r have been p055|ble without ’rhe
‘gwdonce and assistance of Neel Savani, Leila Mays, Yihua -
| Zheng Borboro Thompson ond AHTTI Pulkklnen

L , . ‘

‘. .

‘e o v ~ . \

. . -
,. ‘ " '
. » - A
. ; I. v e - . L . v .
.
- ? » . ' > .



- .
}..v

We Would olso I|I<e ’ro ’rhonk Tereso Nieves, SI|VII’TCI GUIdOﬂI
g2k lez Bowlen cmd ’rhe rest: of the SESI feam. |



A blg ’rhonks as: WeII to CJ|| of ’rhe CCI\/\C senlor f'oreccs’rers
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